Abstract. Phytochrome is consistently observed in pellets centrifuged from homogenates of etiolated, 5-day-old oat seedlings. The majority of pigment associated with the pellet cannot be removed by buffer washes, nor can appreciable quantities of additional phytochrome be adsorbed onto the sedimented material. Over 70 %o of phytochrome in the pellet is released by 1 % Triton X-100.
Interpretationis of the mechanism of phytochrome responses in etiolated seedlings are complicated by the fact that only a portion of the total phy-tochrome in these plants appears to mediate some of their responses to red and far-red light (2. 5, 8) . As a result, it has been suggested that a small active fraction of phvtochrome may be present, distinct from the nmajority of phytochrome (2) . Evidence that more than 1 species of phytochrome exists in vivo may be adduced from the spectrophotometric data of Spruit (12) , the kinetics of in vitro dark reversion (13) . and the kinetic analyses of reversibility by Purves and Briggs (10) .
The possibility that a species of cellular phvtochrome exists in association with menibranes has been reviewed by Hendricks anid Borthwick (7) . These authors poiInt out that the previouslv used procedures for phytochrome isolation have in no Nway ruled otut the existence of a miiembraine associated phytochronie. \Ve have searched for such a membrane associated vhytochronme wvhich differs from the soluble phytochrome most commonly inve-tigated. We 
Materials and Methods
After saturating vermiiiculite with tap water, seeds of Avena sativa L. var. California Red were sown on the surface, covered with dry vermiculite, and grown at 280 in the dark. After 5 days, the exposed tissue was cut about 1 cm above the vermiculite and chilled at 40 in darkness for at least 2 hr. Light treatments consisted of exposing plants to 11500 ergs X cm-2 X sec-1 of red light for .5 min.
The seedlings were ground. under fluorescent lighting, in buffer composed of 0.1 ai tris-HCl (pH 8.0). 70 mlvi mercaptoethanol, 2 mM EDTA. 0.5 M sucrose, and 2 % (w/v) insoluble polvvinylpvrrolidone (PVP). For each 100 g tissue, 75 ml buffer were used. The homogenate was strained through 4 layers of cheesecloth before centrifugation. Re (14) and phototropisnm (1 Passage through a French press at 6000 psi was also employed to destroy the integrity of the sedimented organielles and vesicles. The loss of phvtochrome from the pellet to the supernatant was never large enotugh to sugge,t that the bulk of the phvtochrome of the pellet was located within membranebound organelles (table II) . The increase in amouint of phytochrome in the supernatant comppared to that found in wvashes wvith hvpotonic buffer may be dtue to smialler fragments produced by the press wvhich were not sedimented at the speeds used.
The likelilhood that the sedimented p)hytochrome represents only contamination of the pellet by the stupernatanit wvas inlvestigated as followt\s. The 1500 to 40000g pellet was subjected to successive washings. Eaclh wash consisted of resuspension in grinding buffer minus sucrose followed by repelleting at 1S0.000g for 30 mmin. Followving addition of Tritoni, pellet was recentrifuged at 105,000g (45 mmin) and the resulting supernatant assayed.
they cannot refute entirely the argument that pellet activity is due largelv to supernatant contamination. Therefore, attempts have been made to see if there exist distinguishing characteristics between supernatant and pellet phytochrome. Some evidence that the phytochrome in the pellet may have properties different from that in the supernatant is shown in the first 4 lines of table V. Addition of Triton at the high concentration of 1 % (v/v) had very little effect on phytochromne of the 105,000g (120 min) supernatant, but destroyed the reversibility of the pelletable pigment 35 %. This destruction was greatly accelerated by temperatures above 00. In contrast, the detergent deoxycholate at 1 % (w/v) completely inhibited phytochrome activitv in both supernatant and pellet.
Another characteristic which can be used to separate supernatant from pelletable phytochrome is stability. Figure 1 compares in the pellet after only 1 day, while loss of supernatant phytochrome is much slower.
It is possible that the lability differences showni in figure 1 do not reflect inherent differences in the phytochrome molecules themselves but are merely due to concentration of some destructive substance in the pellet. This substance would probably not be the "phytochrome killer" of Furuya and Hillman (6) . Their substance was soluble while ours would be restricted to the pellet. Also, they report the "phytochrome killer" to be absent in the plant used for this study, Avena. The destructive agent in the present case mav be a hydrolytic enzyme. Siegelman and Firer (11) .\nother difference in lability between pellet and sul)ernatant phytochrome is that only the degradation of pelletable phytochrome appears to be accelerated by light. 
Conclusion
We have presented evidence that a certain portion of cellular phytochrome can be pelleted and is present in amounts which can be of physiological significance. The majority of pelletable phytochrome sediments at intermedirate g-values, not in the heavier material in the 1500g (15 min) pellet nor in the small fragments of the lighter pellets. Phytochrome of the pellet is not removed by repeated buffer washes but is partially released by the detergent Triton X-100. The evidence suggests that pelletable phytochrome may be in some way associated with cell membranes though other explanations may also be applied.
When compared to soluble pigment, pelletable phytochrome shows an enhanced sensitivity to denaturation by detergen-t action, by storage in the cold, and by white light. We suggest that the differences in abundance and behavior of bound and supernatant phytochrome may be reflected by different physiological roles for the 2 phytochrome type §.
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